Summary. Lizard spermatozoa, which are non-motile in the testis, develop the ability to swim as they pass along the excurrent duct. The addition of caffeine, a phosphodiesterase inhibitor, induced forward motility in spermatozoa from the caput epididymidis and increased the velocity of spermatozoa from the distal part of the epididymis. Caffeine had no effect on the motility of testicular spermatozoa. This suggests that sperm motility in this species is cyclic AMP-dependent but this factor alone is not sufficient to induce testicular sperm motility. In samples from the distal region of the epididymis, sperm motility was maximal in April just after the breeding season and then decreased significantly during the following months. A parallel can be drawn between these data and the levels of testosterone in the plasma. In the lizard, as in mammals, the epididymis may play an important role in the maturation of spermatozoa.
Introduction
The spermatozoa of mammals of several species undergo changes during epididymal transit which result in the ability to fertilize ova (see review by Dacheux & Paquignon, 1980) . One of the most obvious changes is the development of the ability to swim when the gametes are diluted in particular media. In mammals, the capacity for vigorous forward progression appears when the gametes are present in the distal part of the epididymis. Maturation of the spermatozoa of eutherian mammals depends on a special environment created by androgen-dependent activities in the epithelium of the epididymis.
The existence of subcellular changes in spermatozoa in the excurrent duct and the influence of this excurrent duct on the maturation of the spermatozoa of other vertebrates are little understood.
Among the little information available (see review of Bedford, 1979) (Lake & Ravie, 1979) . The presence of protein (bovine serum albumin or egg yolk) in these diluents has also been tested. The medium which gave the most reproducible results was the Tyrode buffer (136 mM-NaCl;2-6mM-KCl; l-8mM-CaCl2,1 mM-MgCl2,12mM-NaHCO3,0-4mM-NaH2PO4,5-5mM-glucose) with 5% egg yolk. In experiments in which phosphodiesterase inhibitor was used, 6 mMcaffeine was added to the Tyrode buffer.
Sample preparation and motility evaluation. The genital tracts were dissected from animals killed by decapitation, spermatozoa were released by mincing the testis and the different areas of the epididymal tubule with scissors in Tyrode/egg-yolk solution, and incubated at 30°C, the optimum ambient temperature for the lizard. The motility of the spermatozoa was assessed after incubation for 10, 30 (Text-fig.  1 ). The velocity of the gametes was also enhanced (Text-fig. 2a ). These increases in velocity were greater for spermatozoa collected in the distal region of the epididymis than for those from the middle region (Text-fig. 2a ). For spermatozoa from these two regions, the frequency distribution of the velocity was Gaussian-like (Text- fig. 2a ) but for spermatozoa collected from the anterior region of the epididymis only 5-7% of spermatozoa were motile at the various velocities shown.
Changes of motility after the reproductive period Spermatozoa collected 15 days after the breeding period. When the animals were killed 15 days after the breeding period (mid-May) the number of spermatozoa, in the testis and the proximal region, was lower than in the breeding period. The percentages of motile spermatozoa in the different areas of the epididymis were about the same as during the breeding period except that a higher proportion of spermatozoa from the middle region were motile (90% compared with 50%, < 005) (Text-figs la & lb). The velocity of the spermatozoa from the middle and the distal region of the epididymis was not different from those in the breeding period (Text- fig. 2b ), but the addition of caffeine to samples from the proximal region increased the percentage of motile spermatozoa (72% compared with 20%). For fig. 2c ).
Discussion
In the lower vertebrates there is generally a coincidence of internal fertilization with the appearance of some post-testicular maturation. In the work presented here, a maturation process has been demonstrated for the epididymal spermatozoa in the lizard. As described for mammals, the spermatozoa are immotile in the testis and develop the ability to swim as they pass along the epididymis.
Maximum percentages of motile spermatozoa and sperm velocities are reached in the distal segment where the spermatozoa accumulate. Progress in the medium by the motile spermatozoa is relatively slow. Although the intermittent swimming of the spermatozoa is unusual, a similar phenomenon has been described for sea urchin spermatozoa when they are illuminated with blue light (Gibbons, 1980 demembranated sperm model, calcium seemed to play a role in the appearance of this quiescent phase (Brokaw, Josselin & Bobrow, 1974) . The addition of a phosphodiesterase inhibitor (caffeine) had no effect upon testicular spermatozoa but it did induce some forward motility in the caput and middle region spermatozoa and increased the velocity of spermatozoa from the middle and distal regions. This suggests that sperm motility in this species, as in mammals, is cyclic AMP-dependent (Garbers, First, Gorman & Lardy, 1971 , 1983 .
In other studies on reptiles no relationship has been observed between testicular androgens, epididymis and sperm viability (reviewed by Bedford, 1979) . In the lizard (Lacerta vivipara), sperm motility in the distal segment was maximal (80% of motility) when plasma testosterone concentrations were at the highest levels (400 ng/ml) for the year (Courty & Dufaure, 1980) and decreased progressively during the following month. By early June motile spermatozoa represented only 30% of all spermatozoa and plasma testosterone levels had fallen to 20 ng/ml.
